The more general minimum spanning tree structure representing the three GO terms x, y, and z in the GO DAG is given by supplementary figure 1, and other cases are mapped to it. For these three GO terms, the following 6 cases are possible:
, and max{IC T (y) , IC T (z)} = IC T (y). From figure 1, we have
and as
Finally putting everything together, we have:
The same reasoning can be applied to the other cases. General structure of minimum spanning tree for 3 GO terms x, y and z in the GO DAG. This provides a general representation of 3 GO terms in the GO DAG with a minimum number of edges in which ---and --are links inferred from the structure. ---means that the branches can go down as low as they can and --shows the possible direct links.
The quantity d GO (x, y) = 1 − S GO (x, y) satisfying 0 ≤ d GO (x, y) ≤ 1 defines a metric or distance on N GO . The following properties are satisfied: (i) Positive definiteness: as 0 ≤ S GO (x, y) ≤ 1, we have 1 − S GO (x, y) ≥ 0 meaning that
(ii) Symmetry axiom: as S GO (x, y) = S GO (y, x), we have 1 − S GO (x, y) = 1 − S GO (y, x), which means that d GO (x, y) = d GO (y, x).
(iii) Identity axiom: d GO (x, y) = 0 implies 1−S GO (x, y) = 0, meaning that S GO (x, y) = 1, which implies that x GO = y. (iv) Finally, sub-additivity or triangle inequality: from the relation (1), we know that 0
Adding 2 on both sides, we have 1 − S GO (x, y) ≤ [1 − S GO (x, z)] + [1 − S GO (z, y)], which means that d GO (x, y) ≤ d GO (x, z) + d GO (z, y). It follows that d GO is a metric and this metric is referred to as the GO-universal metric.
